Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.044; wR factor = 0.123; data-to-parameter ratio = 11.4.
Related literature
For general background to aroylthioureas, see: Aly et al. (2007) ; Koch (2001) = 74.065 (8) V = 1362.9 (6) Å 3 Z = 4 Mo K radiation = 0.28 mm À1 T = 294 K 0.09 Â 0.07 Â 0.03 mm
Data collection
Enraf-Nonius KappaCCD diffractometer Absorption correction: none 9271 measured reflections 4953 independent reflections 2925 reflections with I > 2(I) R int = 0.035 Refinement R[F 2 > 2(F 2 )] = 0.044 wR(F 2 ) = 0.123 S = 1.01 4953 reflections 433 parameters H-atom parameters constrained Á max = 0.14 e Å À3 Á min = À0.24 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: COLLECT (Nonius, 2000) ; cell refinement: SCALEPACK (Otwinowski & Minor, 1997) ; data reduction: DENZO (Otwinowski & Minor, 1997) and SCALEPACK; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
electronics (Aly et al., 2007) . The title compound (I), Fig. 1 , was synthesized from furoyl isothiocyanate and 3-trifluorometylaniline in dry acetone. This thiourea derivative has been successfully used as ionophore in amperometric sensor for Cd(II) (Estévez-Hernández et al., 2007) . The title compound crystallizes in the thioamide form with two independent molecules in the asymmetric unit. The main bond lengths are within the ranges obtained for similar compounds (Koch et al., 2001 and Pérez et al., 2008) . The C2-S1 and C1-O1 bonds (Table 1) both show the expected double-bond character. The short values of the C2-N1, C2-N2 and C1-N2 bonds indicate partial double bond character. These results can be explained by the existence of resonance in this part of the molecule. The C=S distance for compound I (two unique molecules) averages 1.648 Å. The furan carbonyl (O1-C1-C3-O2 and O1a-C1a-C3a-O2a, two unique molecules) groups are inclined 2.3 (4)° and -11.4 (2)° with respect to the plane formed by the thiourea moiety (N1-C2-S1-N2 and N1a-C2a-S2-N2a, two unique molecules)in each molecule, while the 3-trifluoromethylphenyl (C7-C8-C9-C10-C11 and C7a-C8a-C9a-C10a-C11a, two unique molecules) rings are inclined -2.4 (4)° and -28.8 (4)°, respectively. In addition, the dihedral angles of two independent molecules between the furan and benzene ring planes are 18.91 (1)° and 14.78 (1)°, respectively. The trans-cis geometry in the thiourea moiety is stabilized by the N2-H2···.O1 intramolecular hydrogen bond. This strong interaction is also observed in solution (Otazo-Sánchez et al., 2002) and locks the -CONHCSNHR-unit into a stable planar six-membered ring structure ( Fig.1 and Table 1 ). In this S-shaped conformation between the C=O and C=S groups (two donors sites rich in electron density), the O-S distance is maximum, contributing to a minimum conformational energy of the molecule as a whole (Koch et al., 2001) . Another weaker intramolecular hydrogen interaction between the furan oxygen atom O2 and the N1-H1 hydrogen atom is observed.
The crystal structure is stabilized by two intermolecular N1-H1···.S1 hydrogen bonds ( Fig.2 and Table 1 ) between related molecules forming dimers pilled within the unit cell along the [010] direction.
Experimental
The title compound (I) was synthesized according to a previous report (Otazo-Sánchez et al., 2001) , by converting furoyl chloride into furoyl isothiocyanate and then condensing with 3-trifluorometylaniline. The resulting solid product was crystallized from ethanol yielding X-ray quality single crystals (m.p 112-113 °C). Elemental analysis (%) for C 13 H 9 N 2 O 2 F 3 S calculated: C 49. 68, H 2.87, N 8.92, S 10.19; found: C 49.46, H 2.86, N 15.79, S 10.09 .
Refinement
All H atoms were refined with U iso (H)=1.2U eq (C/N).
supplementary materials sup-2
A disordered behavior was observed for the fluorine atoms. Their anisotropic thermal parameters are particularly high, for F1, F2 and F3, respectively. However they are too far from the thiourea core to induce any effect on its nucleophilic centers. The position that these fluorine atoms occupy, at the end of the molecule, favors the behavior observed. The C13A and C13 atoms of the trifluoromethyl groups also show a high anisotropic thermal parameter. This appears an effect induced by the fluorine atoms movement. Fig. 1 . The molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. The intramolecular N-H···O hydrogen bond is shown as a dashed line. For clarity reason the atoms (C13, C13a, F1, F1a, F2, F2a, F3 and F3a) of the trifluoromethyl groups are not labeled. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.020 (7) 0.056 (7) 0.040 (5) (2) O1A-C1A-N1A 122.9 (2) O1-C1-C3 121.0 (2) O1A-C1A-C3A 120.9 (2) N1-C1-C3 116.0 (2) N1A-C1A-C3A 116.2 (2) N2-C2-N1 114.0 (2) N2A-C2A-N1A 114.75 (19) N2-C2-S1 127.68 (18) N2A-C2A-S1A 127.02 (17) N1-C2-S1 118.35 (17) N1A-C2A-S1A 118.22 (18) C4-C3-O2 109.7 (2) C4A-C3A-O2A 109.9 (2) C4-C3-C1 132.1 (3) C4A-C3A-C1A 132.0 (2) O2-C3-C1 118.2 (2) O2A-C3A-C1A 118.1 (2) C3-C4-C5 106.4 (3) C3A-C4A-C5A 106. 
Figures
w = 1/[σ 2 (F o 2 ) + (0.058P) 2 + 0.0881P] where P = (F o 2 + 2F c 2 )/3 R[F 2 > 2σ(F 2 )] = 0.044 (Δ/σ) max < 0.001 wR(F 2 ) =
